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European versus American Engineering: Pierre Charles

L'Enfant and the Water Power System of Paterson, New Jersey

At the end of the Amexrican Revolution the new country faced the
task of turning hard-won legal indep;ndence into true independence,
which meant that America would have to become less dependent upon
Europe for both the necessities and luxuries of life. Alexander
Hamilton was perhaps the most far-seeing of the men who looked for
a course that America should follow. Hamilton was doubly fortumate
in that he was placed in a position to help bring about his visiom,
first as a leader in the movement to replace ;he A?ticles of Confed-
eration with a'stronger fqrm of government, and then through his
position as tﬁe first Secretary of the Treasury under the new Repub-
lic. As a Revolutionary Officer Hamilton had moved through New Jer-
sey, and possibly even visited the Great Falls of the Passaic River,
formed whén.that river broke' through the 800' ridge of the Watchumg

.Mbuntains west of New York City, (Map 9 shows the detailed topography
of ihe_fails.area today.). Thus it was entirely fitting that Hamilton
played a 1eading'¥ole in establishing,the industrial city called Pat-
erson that depended upon the Great Falls as its source of power, pow-
er which was. to make America independent of Great Britain in. fact as
well-as-law;

Hamilton=chose-to-set*up a private corporation. capitalized at $600, .
000 to accomplish his visiom. Acting'at his prompting, Hamiiton's
friends, ied by William Duer of New York; secured é chgrter from the
State of New Jersey incorporating the Society for Establishing Useful

Manufactures in December of 1791. At the same time Hamilton himself
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prepared his\famous, Report on Manufactures, which set out hig vision
for all to see, The S.U.M. was to be the embodiment of this vision,
demonstrating to American businessmen that American manufacturing
ventures could be not only socially desirable but economically pro-
fitable.

At the heart of the establishment of American manufactures lay
the problem of large-scale engineering ventures. Nothing less than a
large factory would show other Americans that business was profitable
in competition with the British. If it was to be a large-~scale devel-
opment, then there would have to be ample power available, This meant
engineering development of a major river for power purposes. Americans
had never faced this sort of problem before, and it was not strange
that all of the early engineers on the projeét were either foreigners,
or had received their engineering training abroad. Hamilton and his
friends, in order to eséape from Europe, were forced toruse the services
of.the European~trained engineers, at least until America could develop
its own.- Yet Eurcpean talent was not always successful in answering
American needs. Pierre Charles L'Enfant was a competent engineer, and
'yetﬁhis piag for Paterson waé not an imhediate_success. This paper will
attempt to show the sequence of power development at the Great Fails,
and. to explain why it was that the L'Enfant plan for Paterson was re-
jected. In: the process it will attempt to:elucidate the problems of
early engineering developments in Amexrica.

Given the laws of practical hydraulics it is not remarkable that
there was a certain congruity among the various plans for developing the

water power of the Passaic Falls in Paterson. The topography of the
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Falls and the surrounding area created both the potential for power de-
velopment and common problems which all the developers had to face.
There were three plans evolved. One, the relatively visionary and
expensive Duer-Allon plan, was as much concerned with land speculation
as with hydraulics. A second plan, that of Pierre Charles L'Enfant,
provided for an extensive water power system using European~type engin-
eering. The third plan, by Peter Colt, was the American adaptation of
the L'Enfant plan, a plan that stripped the hydraulic system to the
bare minimum necessary for any powef.

The conflict between the various plans is perhaps the most inter-
esting aspect of the project, for it shows the constant interaction of
various factors such as cost, scope, time and the availability of
skilled workers.‘ Presented with two plans for large~-scale development
using complicated construction techniques, the Society for Establishiég
Useful Manufactures chose to disregard the counsel of both the land
speculators and the professionai ¢ivil engineer, L'Enfant, and instead
used the Colt plan developed by inexperienced American talent which had
the virtues of being iéssrcostly; less complicated and less time con-
suming for the untrained local Qorkmén to execute. However, both of the
earlier and more visionary plans were ultimately vindicated. The Duer-
Allon. plan. closely resembled that of the Morrvis. Canal, built after 1828
from Tidewater at Newark, New Jersey across the state to the Delaware
River., Similarly the original‘Coit plan at Paterson was modified and
expanded between 1800 and 1846-uhtii it resemble& nothing sc much as the
original L'Enfant plan. The coﬁfliét between L'Enfant's ideas and those

of the Directors of the S.U.M. show both the problems of dealing with a
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proud and touchy ind#vidual, énd also the difficuity of adapting a for-~
eign technological séyle to the solution of domestic problems.
Specifically L'Enfant envisioned a combined hydraulic power and

transportation canal using the entire flow of the Passaic River. The
design included a standard European aqueduct carrying the canal, tow
paths and a carriage road. L'Enfant suggested the transportation por-
tion of the canal so that local sﬁppliers could bring products down the
Passaic right to the factories such_as building stoné, timber and agri-~
cul tural products.1 All of the features that L'Enfant planned, includ-
ing full command of the flow of the Passaic River and the locks for
transportation, were ultimately‘incorporated in the S.U.M, canal system,
with the single exception of the aqueducf. Despite this wvindication in
practice L'Enfant's plan has been labelled as visionary and impfactical
by both contemporary eritics and historians of the S.U.M. The S.U.M.
Diréctors at that time and Joseph S. Davis recently criticized L'Enfant's
plan as too expensive and grandiose at an early stage of the project.2

| Levi R. Trumbull unjustly accused L'Enfant of the absurdity of
wanting to carry the water some seven miles before using it, something
that any engineer woﬁld havé,seen as undesirable unless there were sub~

stantial additional benefits to be realized by such a course. Trumbull

1. Minute Book of the Society for Establishing Useful Manufactures,
pp.- 39-65 (and hereafter referred to as S.U.M.. Minutes). The original is
in the Paterson Public Library. .

2. Draft letter from the Directors of the S.U.M. to Pierre C.
L'Enfant, June 8, 1793, Paterson Board of Finance. Joseph S. Davis,
Essays in the Earlier History of American Corporations (2 vols, Cambridge:
Harvard University Press, 1917), I, pp. 468~69 (hereafter Davis, S.U.M.).
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here is probably confusing the L'Enfant plan with the Duer-Allon scheme
for a transportation canal to tidewater.3
| There were many considerations involved in the selection of a
location fpr a manufacturing site. Of primary iﬁportance was an ade-
quate supply of water, something that inwvolved many considerations be-~
sides simply the volume of the stxeam, such as the vertical fall (head)
available, the distance over which this fall takes place, the topography
of the surrounding terrain, and the seasonal fluctuations of the stream
flow., Given an adequate supply of water power then other economic fac-
tors became important. These factors included: access to raw materials,
transportation facilities, labor availability, building supplies and
price and availability of food. Together these factors had to be con-
sidered in the light'of,the economic situation affecting the ﬁhole pro-
Ject. Capital av;iiability determined the extent of the project because
a small mill power was cheaper to.build, though most costly per horse-
power.. Until the fisé of the high pressure steam engine as a cheap and
reliable power source it was absolutely necessary to balamce all of these
factors since water was the only feasible way of operating the mills,
whatever might be the desifébility of locating in the major commercial
cities. )

The. selection of the: manufacturing: site involved the consideration:
of all of these factors,. but there-were-feW'peoplé available: in: the coun-

try who had any experience with hydraulic problems. Prior to the organi-

3. Levi R, Trumbull, A History of Industrial Paterson: Being a
Compendium of the Establishment, Growth and Present Status in Paterson,
N. J. (Paterson, N. J.: Carleton M. Herrick, 1882}, p. 34.
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zation of the Society for Establishing Useful Manufactures with its
Charter of Incorporation the location of tﬁe Society had already been
more or less narrowed down to the State of New Jersey, based on politi-
cal and financial considerations-—the hope‘of bringing in both New York
and Pennsylvania investors, and of stimulating native New Jerseyans to
boost their state out of its relatively obscure and pqwerless position.
On the hope of securing a charter Hamilton and others began to look
around the state for suitable locations, long prior to the actua.l issue
of the charter by the state on November 22, 1791.4
In August of 1791 William Hall and Joseph Mort, English workmen
who had recently come to America, were appointed by Hamilton as employees
of the Society by authorization from some of the subscribers to the S.U.M;
prospectus. Hamilton promptly dispatched'them throughout New Jersey
looking for_adequate sites for the water power, suggesting the Passaic
Fails-as one. - Hall reported.to Hamilton on September 4, 1791 that he and
Mort found the Passaic Falls to be "one of the finest situations in .the

world,"

with everything necessary available in abundance. Thus as early
as 1791 attention was already focussed on the Passaic River as the possi-
ble.site for the factory. Hall's estimate of the site Seems to have been
primarily impressionistic, and he made no detailed estimate at that time

of the cost for providing this- power to.the=Society;5

William Marshall, another English-workman employed by Hamiltom, was:

4, Davis, S.U.M., pp. 374-78, 403.

5. Hamilton Papers, IX, p. 171.
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l more acquainted with all the requisite factors affecting site develop-
ment than Hall. Rather than relying on a simple single examination of

the site Marshall wrote:s
... if there is not a regular and constant Supply of Water in

the driest of Seasons Sufficient to work the Mill 23 hours per

Day, the Interest of the Subscribers will severely suffer. To

prevent this, Sir, it will be Necessary to be Acquainted with

the Source (if easily possible) of the River, the Situation of

the Country through which it runs, the Number of other streams

that empty themselves into it, and from whence or by what means

they are supplied. From these and Similar Observations together

with the best Information that can be obtained from those who

have long known the River & its particularities, a Judgment may

be form'd what Effect a Dry or Wet Season has on it}j that is,

Sir, whether in a drought there will be ‘a Sufficiency of Water

to. Supply the Works, and when heavy or continued rains happen,

what Effects are to be Apprehended either from its Overflowing,

or the Accumulated Impetuosity of its Current ... the Speed of

the Water must be taken (by which-the Interior heavy Wheels '

are regulated) together with the Quantity of Water it is .capable

of delivering in a given time; the Fall must likewise be measured.”

. In this quotation Marshall proposed a complete hydrographic survey
of the area under consideration, and a quantitative one at that. %ile

modern hydraulic engineers would have access to better formulas, tech-
niques and historical information, Marshall's concern for the full know-
ledge of. the potential development area reflected well on his experience
ip practical ﬁork,. All engineers would be equally concerned with Marshall's
three primary measuring ériteria: velo::ity, quantity and head. Marshall
went on to stress the topographic and engineering .aspects of the site for
building location, such’ as the underlying rock at the site and the ease of
providing. for direct (convenient) flow to the wheel and-drainage of the

wheel,

However, the Society did not adopt Marshall's advice for a full

.. : 6. Thomas Marshall to Alexander Hamilton, July 24-31, 1791,
Hamilton Papers, XVIII, pp. 571-73.
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engineering study in anything but the most superficial manner due to

the pressure to get the project underway. Marshall toured some of the
sites in New Jersey as Rahway Brook, Stony Brock, the Millstone River,

and the First, Second and Third Rivers near Newark, searching for loca-
tions that warranted detailed iuvestiga_a-tion... He ‘found each site wmaccept-
able for good reasons, except the Second River.7 Meanwhile William Duer,
the promoter and first Governmor of the Society, urged Marshall to visit
the Passaic Falls, in coﬁpa.ny with a Frenchman named Allon with whom Mar-
shall was totally unable to converse. Marshall's trip was something less
than an effective inspection hecause Duer teld him not to give any indica-
tion of what was afoot for. fear.of raising the price the Society would
have to pay for land, and because Allon got them lost in the woods and .
seemed to have no idea of the proper si)ots near the river actually désig—
nated for thé cut by which water was to be taken out of the river and put
to work., These limitations p-revented Marshali both from getting a good
idea of the topography of the area, and from learning anything about sﬁch
other factors he considered important as stream flow in high and low

8

months, rainfall and average conditions.

Apparently as a result of this trfp and others Duer and Allon pro-

posed their plan for developuient, but without Marshall's help. We know

little about the plan: proposed by~ Duer himself in: conjunction with: Allon,,
except its: general attrib_ute.s ,. but this- may be due to its sketchiness

rather than- lack of sources. This plan did indeed prove to be more than

7. Davis, S.U.M., p. 403.

8. Thomas Marshall to Alexander Hamilton, Oct. 2, 1791, Hamilton
Papers, IX, pp. 267-69.
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the Socliety could undertake, even in the bouyant period of the S.U.M.'s
flotation when capital was eagerly subscribed before the books had been
opened. Basically the Duer-Allon plan involved two parts. One was a
transportation/hydraulic power canal from the Passaic Falls all the way
to the head of navigation on the Passaic River at Vreeland's point.9
From the lénd purchases at Vreeland's Point undertaken by William Duer
through Samuel Ogden and maps 1 and 2 showing attention to rock in the
area it ﬁould seem clear that the second part of the Duer*Allonaélan in-

volved the creation of a manufacturing town at the east end of the canal,

at or close to the point where it re-entered the Passaic River at the

head of navigation (near modern Passaic, New Jersey). . This plan is

shown in a conceptuzl form on map & attached. While the coﬁtours shown

afe those that exist as of 1955, it is believed that the route would have
been equally practical for a canal in the 1790's, allowing the reteﬁtion
of.the entire head pf the Passaic River at the Falls of some 115', less

thé necessary hydraulic gradient-with ocnly minor level gaps to be bridged‘
It is also quite possible that the waste of water over that distance due

to leakage would hawve been more than_compensated by acquiring the water_

of severél of the minor tributaries to® the Passalc below fhe Falls which
would naturally flow into the canal. At Vree%and's point tﬁe trangportation

canal would have allowed the passage of boats: down to. the river through a

9%. Hamilton's letter to Nicholas Low, John Bayard & Elisha Boudinot
Esqrs Counsellor of the Directors for Establishing Useful Manufactories,
Newark, New Jersey, n.d. (June, 1792) says, "... And I now Entertain no
doubt doubt (sic) that the most advisable course is to abandon for the pre-
sent the Idea of a Canal (that is a transportation canal)." Hamilton
Papers, XTI, pp. 611-12.
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series of locks, while the mill-sites would have been located along var-
ious tiers of raceways following the natural contours of the hill there

at roughly twenty foot intervals on perhaps five levels before the water
was returned to the Passaic. The Vreeland's Point mill sites of the S.U.M.
would have been able to compensate for the use of water_in the transporta-
tion section of the canal by having a larger available head than the 65'
head at Paterson.

The engineering feasibility of the schéme is amply demcnstrated by
the later construction of the Morris Canal to tidewater along a mbre or
lesé“parallél'rouua;—though that canal was built too late -and too small - -
to compete-successfully with railroads. Héwever, engineering feasibility
must bé carefully distinguished from.the practicality of a plan that in-‘
volved the enormous task of cutting and embanking more than seven miles
of canal, providing mill sites and mill races, and building locks, as
well as one or two émall aqueducts or embankments to carry the camal over
gullies or valleys;

Despitethe fact that Mort, Hall, Marshall and-Allon had all visited
a substantial number of water ﬁcwer sites in the state by the time of the '
Society's incorporation, there was no immediate decision made on tﬁe loca-
tion of the factory. This was undoubtedly a wise choice in the seﬁse that
it allowed time- to secure other.sourc35=offadviCE on- the: ultimate site-,.
and- also to ask for more information relative: to.all sites., The Board of
Directors: met on December 9th for the first time and' appdinted:-a committee
to evaluate the various sites and proposals., Under Goﬁernor Duer's signa-
ture the committee published an advertisement in the state newspapers ask-

ing the localities that were interested in getting the factory to submit
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full and detailed information on the water power, land, subsistence,
population, transportation and building materials in the wvicinity.
This advertisement was sound from the standpoint of securing the best
information possible and the widest number of sites, but also represent-
ed a careful political move which might demonstrate to a suspicious pub-
lic that the Society was not trying to be secretive about its plans and
operations, but rather sought to act in an open and completely frank man-
ner.1¢

-Apparenﬁly the caution of most of the Directors in settling on the
final site &id not appeal to some of the speculative—minded Directors,.
such as Duer and Macomb, In a.letter Macomb urged Duer té buy lands at
the Passaiece Falls in order to avoid speculative inflatidn_of the price,
should it become_known that that was a favored site.11

The Commjittee appointed to do the investigation of the site reported
at the nextfmeeting on January 17 that it was unable to decide among three
principal contending sites, the Delaware, Raritan and Passale Rivers. The
Board then delegated a second committee the authority to choose the final

12 - . .
location without reporting back to the Board. They were aided in making

'a selection by individual or groups of,citizens from the competing locali-

ties who offered inducements to have the 5.U.M. select their area. However,

as- far as. can. be discerned the Committee toock no noticeable action after

10%. Davis, S.U.M., pp. 402-04 gives the advertisement as pﬁblished'
in the Brunswick Gazette, Dec. 20-Januvary 3: and other papers of the same
period.

11. - Undated letter, postmarked New York, December 12 (1791), in Duer

Papers, ii, 262, as cited in Davis, S.U.M., P. 404-05,

- 12. S.U.M., Minutes, pp. 15-17.

NJ-2
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the January 17th meeting until May.13

Duer continued meanwhile to act
on his own, arrogating to himself the assumption that he knew better than
the others the hest locatioﬁ for the factory;and apparently purchased an
option on land at Vreeland's Point through secret negotiations by Samuel
Ogdeu.M This wouid involve tﬁe transportation and power canal system
of the full Duer/Allon plan, and probaEly the expenditure of an enormous
amount of money, if ratified.

The over—optimistic hopes of William Duer can be measured by the
fact that he actually began tc implement the plan for this transportation/
water power canal by the purchase of the requisite land. Allon's estimate
to Duer for the _construction of the whole canal was probably a great under-
.estimate at E2 ?_000, which if correct woulrd have been economically feas:i.ble.l5
Probably this low estimate encouraged Duer in the more grandiose plaﬁ, and
his inexperience in engineeriqg matters left him wnable to discriminate be-
tween a badMestimate and a good one. Shortly after this Duer became in-
volved in the finaugial panic of mid-March 1792 and never again played an
active role in the operations of the Society, dying in debtors prison in
New York in 1799.16 The Dﬁer/Allon plan died with Duer's departure from
the governorship of the 5.U.M. oy

The panic of 1792 came clése to crippling the Society as well as its
governor, both in terms of immediate losses-andlfutureﬁprospects-for‘attract—

ing additional: investment. The Society lTost about $68,000 immediately in

13. S.U.M.,Minutes, pp. 43-43.
14, S.U.M., Minutes, pp. 34-34.

15. S.U0.M., Minutes, p. 34.

16. Davis, S.U.M., pp. 410-26 and 278-338.
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funds placed with Duer, Macomb and others.17

Perhaps more importantly
the panic killed off the streams of investors and the bouyant psychology
which had prevailed at the outset of the project. Duer was perhaps the
least important loss to the company, for though he was a great projector
he seemed to possess few of the talents necessary to carry such projects
to a financially rewarding conclusion. 3Similarly, as shown by his secret
agreement to purchase land at Vreeland's Point, he was given to acting
secretly on his own, even if the purchase had proved to be advantageous
-for the Society.

In view of the"aEmOSphere<created.by.the panic. it was_probably a
much more financially conscious and conservative committee that met in
May to consider‘the'problemé of selecting a water power site. Acting om
the information available, carefully using what talent they had available
to consider theilr hydraulic problems, the Board of Directors picked the
location oé'the Passaic Falls as the single water power site for consid-
eration,-and‘orderéd a committee; "that: the town of Paterson be located
upon the Waters:of the River Passaick:at a distance of not more than six
Miles from the same ifélxif-on each or either side thereof between the
Seat of Mr. Isaac Gouverneur near theftﬁwn of New Ark and Chatham Bridge..“18
After this momantoué decision the Board appointed a three-member committee,
composed’ of Nicholas Low, who.saw the S$.U.M. through most of the rest of
its early: years as Governor, and' John Bayard and Elisha Boudinot to make
the land:purchases. and sitE\Iopaticn-fOn'the town. Although the Duer/Allon-

plan was not out of consideration entirely, it was clear that the Committee

17. Davis, S.U.M., p. 415.

18. §.U.M. Minutes, p. 37.
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was to rethink the entire matter of the canal without reference to Duef}s
commitment of the Society to the lands purchased at Vreeland'; Point .19
The new Commit.tee worked quickly to procure a good plan for the
site of the company factory and town. On May 29th they went out to the
Great Falls area, accompanied by Gemeral Philip Schuyler, Alexander Ham-
ilton's Father-in-Law, "and several other Gentlemen well acquainted with
the country and the mature of Water Works in general, ...r20 Philip Schuy-
ler was probably one of the most technically experienced men in America
at the time. in conjunction with Joseph Hornblower from England Schuyler
had put up the first steam engines in the United States for pumping water __.
from his mines . in New Jersey.. At this time Schuyler alsoc was involved in
the plan for the Western Inland Lock I\favigation"' Company, predecessor to
. the Erie Canal._.?'l
Schuyler was probably as responsible as any single individual for
the gzeneral 16catioﬁ of the water power canal. Hamilton wés askéd for
his opinion om the"Proper' plan for use of the water- power, and he indica---
‘ted in his reply fhat he had sought advice from Schuyler on the wvarious
plans for using the w&ter and locating the factory. As a result Hamilton.
gave his conclusion that, “... I now Entertain no doubt doubt (sic) , that

the mogt advisable course is to abandon for the present the Idea of a

19, Thid.
20, S.U.M. Minutes, pp. 42-43.

21. Davis, S.U.M,, p. 421; Carrol W, Pursell, Jr., Early Stationary
Steam Engines in America (Washington, D.C.: Smithsonian Institution Press,
1969), pp. 5-7. Ronald E. Shaw, Erie Water West: A History of the Erie
Canal, 1792-1854 (Lexington, Kentucky: University of Kentucky Press, 1966),
pp. 12-16. '
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Canal And to erect the necessary buildings near the Great Falls ...n22
There 1s a further indication that Schuyler was the planning force for
the location of some of the prin;ipal races. At the time that Schuyler
met with the Committee they, also, "employed proper Persomns to make sur—
veys and levels."23 This survey was undoubtedly the basic one used by
both the Directors in advertising for contractors on the job and refer-

Ted to by L'Enfant in his report to the Directors. 2%

From that it would
seem obvious that the basic direction of the system was already laid out,
since stakes with particular nuwbers are referred to in the plan which
were set by the surveying party, probably-acting under the -advice of
Schuylex.- It is most-unfortunate. that: this plan has disappeared. -

Though there is no direct evidence, there is a suggestion that Chris-
topher Colles may have been one of the "Gentlemen well acquaiﬁted.with the

"

country and the nature of Water Works in general...' who accompanied the

Coﬁmittee t;’the'Great Falls at the-end of May.zs “Colles was located in

' New York, known to Philip Schuyler who was on the inspection trip and.was.“
a civil_enginéer by profession. He came to the American Colonies in 1766
after hav£ng_worked.on the navigation of the River Shannon. In 1774 he

was the author of the plan for New York's first water system, though the

effort was aborted by engineering problems and the financial and practical

22. Alexander Hamilton to Nicholas: Low, John. Bayard & Elisha Boud-
inot Esqrs Counsellors of the: Directors for Establishlng Useful Manufac-
tories New Ark New Jersey, /June, 1792/, Hamilton Papers, XI, pp.611-12
which undoubtedly only repeated the conclusions which Schuyler had al-
ready expressed to the Committee.

23. S.U.M. Minutes, p. 43.
24, S5.U.M. Minutes, pp. 45-46

25. S.U.M. Minutes, pp. 42-43.
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dislocations attending the Revolution.26 Schuyler was well acquainted
with Colles because Colles was perhaps the first to suggest the general
idea of a tfansportation canal along the Mohawk River from Lake ﬁrie to
the Hudson River, a project which Schuyler attempted to bring to fruition
through his Western Inland Lock Navigation Company between 1795 and 1808,
The property and route of the old company were later taken over by the
Erie Canal project. Schuyler himself was no engineer, as he recognized,
and he may have asked for Colles'expert assistance in looking over the

SI('.‘!E]I].E.:Z7

Hamilton's letterZd urged .the abandonment of the Canal plan "'for

the present” rather.than as a totally unfeasible project, and his reasons
for rejecting ‘it werg”jinaucial;-rather thag practical. _ Thus the .abandon-
ment of the Duer/Allon plan in favor of the more limited ome of the_use

of the Water Power at the immediate vicinity of the Gfeat Falls represen-
ted the cémﬁ?omise between the grandiose but far-reaching plan of Duer and
the"pinch~of'limited#résources,hdaﬁsed-iﬂ part.by the financial misdealings
of Duer himself. The Duexr scheme would have stacd a better chance.of adop-
tion in the rosy financial era which preceded the 1792 panic. Yet the
_dream of a transportation canal remaingd alive, for even Hamilton, the prac~ _
tical financier, advised the pﬁrchase of the lands all the way from the

Little Falls., several miles above Paterson on the Passaic down to. "the head

of navigation: of the Passaic,” an area of almost 8 square miles which would

26. Dictionary of American Biography, IL, pp. 301-02,

27. Shaw, Erie Water West, pp. 12-21. Colles was recommended, along
ith John Hills of Philadelphia, as one to perform a survey of sites
S.U.M. Minutes, pp. 15-16/

28. 13hne, 179g7, referred to in 22 above.
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,encompass the present Passalc Valley cities from Little Falls to Newark,
a.n almost.incredible expanse of land by modern standards, and one which
would have include.d‘ almost every significant water power site on thé
river and kept open the land for the potential transportation canal
route to a mill site near Passaic. (Maps 1, 4 and 11 show the area con—
sideréd and canal plans ). At the Board of Directors Meeting of July 4th
1792 they ratified the slaction of the location of Paterson near the
Great Falls itself, and the abandonment of the Duar/Allon scheme, Ham-
ilton's plan for the purchase of a large block of land was eliminated in
favor -of the purchasg'of only  that land for. Paferson dtself, still a sizew:w—
able piece of about--700 acres-;l_- Colouel,:Sa.mueJ..Ogden,was advised to can-..
cel Duer's options for land purchase down the river at Vreeland's Point,
thus eliminating the possibility of buil.ding the town at tidewater. At
the same meeting the Directors rejected the similar plan for making a
three-mile f;ansPdrtation canal which would not reach tidewater ..(See ..
Map 3 and 4 for this .px.:oposet‘i route and location). While this would have
‘been less e_xp.ensive'than the proposed six-mile camal, it would not have
provided the rcrucial benefit of access to cheap water transport all the
way up to the fac.tory‘ site.zg'. o | | J

Both the Duer—Allon plan for the canal and the other shorter trans-—
portation. canal to- Garrisonfs; Brook were vetoed on: the 4th of July,. 1792 .
and it was agreed. to-establish: the works in. close proximity to the Great
Falls. Om the 5th the Directors took action to commence building the
canal.. From here on in the plans were primarily a .matter of enginéeringv

and expense, rather than changes in location. In part this was determined

29, S.U.M. Minutes, pp. 42-43.
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by the topography. The main problem facing all the builders was that

the Falls were formed where the river cut between uplifted ridges of
stone, with the steep uplifted face to the east forming cliffs. In

order to bring water from the river above the Falls to an area of less
precipitous terrain two problems had to be dealt with. A channel from
the bed of the river had to be cut through the rocks in order to draw
water from the river in the first place. Secondly, there was a large
gully behind the rocks bordering the river, which was an overflow chan-
nel of the river itself.(Map-S, Paterson Raceways, 1794). This had to

be crossed. - If some means ﬁexefoundrto carry the water over-the gully- -
then yet-a third problem_faced the developers ‘in thé form of the main:
ridge which blocked the course of the stream to the east; This had to
be cut for the passage of the canal. Once beyond this point the prob-
lems became the relatively simpler ones of cutting and filling for a
canal to také—water to the mill sites. The problem of the gully and
‘the rocks brought forwar& at leasf fhree'or éour different plans for
the engineering accémplishment of the task of getting water to the mills.

The first draft was that of Alexander Hamilton, who probably worked

up the report in conjunction with the Cémmittee which hadrinspected the
area around the Falis; plus Schuyler and anyone aécompanying him at that
time.. The Hamilton Draft involved: three alternative schemes for getting:
the water to the mill sites. Hamilton. proposed that a' Committee of three:
be appointed to receive bids for his three basic alternative plans, prob-
ably hoping that a clear choice of the three plans would emerge from the
bids received from contractors. Hamilton's first plan was to bring the

water across the gully, after cutting the requisite channel into the
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river bed, by means of wooden troughs or trunks supported by a wall,
Hamilton then proposed carrying the water on to the mill sité with a
guaranteed head at that point, though the specified head was léft blank
in the draft. The second alternative was for the contractor to let the
water into the mill channel. From the mill channel at surveying stake
No. 14 it was again to be led down to the mill with an as yet umspeci-
fied head. This was probably the alternative with the lowest preserved
head. The third alternative involved a combination of alternative one

with a plan to preserve the full head of the river. The contractor was

NJ-2

to bringithe water across-the gully ‘fn 4 canal -on top of a dam, with the -

top ‘of the. canal-high -enough:to preserve-the -full :height-of the river-

across-the gully. -The contractor was then:to bring .the water to the mill:

with the usual unspecified head at that site.30\ All of these alternatives

. .:,‘ -‘.
were designed to-accomplish essentially the same purpose—the end of tﬁ?

canal at the mill seat site was the same in each case. The purpose of

the three altematives -in the Hamilton resolution was to give the directors

three possible: bids: from-the:contractor to choosesfrom;-in order-that-they -

could select the cheapest, or be able to select one if it was a more per-
manent type and only slightly more expehsive than the other alternatives.
This alternative bidding procedure reflects the general'uncertainty over

the: various possible methods of dealing with: hydraulic problems: and’ the

lack of definite knowledge of costs of construction in different materials.

A second draft resolution, a modification of the Hamilton one, was

adopted and printed in the minutes and involved a somewhat more liberal

30. Draft of a Resolution for the Society for Establishing Useful
Manufactures /July 5, 1792/, Hamiltom Papers, XII, p. 10, original in the
Passajc County Historical Society.
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procedure for the contractor, in that he was not tied to a particular
means of getting fhe water to the mill, but rather the route for the
canal was specified with the method of construction left open to the
contractor. The Soclety's next move was to send out for bids on the
basis of the second draft proposal. On July 5th the Directors resolved
"that this Board do immediately take measures to bring the Water from
above the Great Falls across the Gap to Station No. 14."31 The Draft
Resolution was embodied in an advertisement published in the papers of

the area, which gave the contractors only one method of construction

across the gully.32

¥

The advertisement called for bids, "To cut a Canal from the River
Passaick beginning at a point near a Station whefe stands a Stake marked
No. 1 &lcontinuing thence to the brink of a precipice at or near a rock
- marked No. 3. This canal must be thirty feet wide and must be sunk to
a level with the surface of the water in the driest season." The articles
went on to specify the construction of flood-gates, "near the b;ink of
the precipice", and a dam In the river to be four feet above the water
level at-dry seasons. The Directors specified that the gully was to be
crossed on-a dry wall, with a trough (cdnstrucﬁion material ﬁot spgcified)
on top oflthe wall, Despite the single suggested method for crossing the
gully, the advertisement also allowed some leeway by allowing bidders to-
suggest "any other methods which shall occur to them for constructing a

competent wall across the gully from Station No. 3 to Station No. 6 and

31, S.U.M. Minutes, p. 44.

32. National Gazette and N.Y. Journal, July 1792 quoted in ‘Hamilton

Papers,  XII ., pp. 23- 26, Original Draft in Passaic County Historical
Society. - :
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for conveying the Water from thence to Station No. 7."

Despite this encouragement to come up withloriginal and less
costly solutions, there is no evidence that many outside contractors
took an active interest in the Paterson hydraulic system. On August
2, 1792 the S.U.M: opened the few bids apd found that most were for
only part of the work and all were very much'higher than their eétimate.
Thinking that they could do the jobrbetter and cheaper, the 5.U.M. de~
cided to enter the construction and hydraulic engineering business,
Probably one of the factors that deterred contractors from bidding was

the fact-that. they were asked-to guarantee the.work- for seven years

after -completion, which.was wmrealistic-given~the'business uncertainties

of the time.3%

Faced with undertaking the job itself, the S.U.M. now had to
transform itgelf from a primarily financial operation into an operating
éorpbrate~organization. _Theftfansition-was neither very rapid nor suc~
cessful;:andﬂtheiresult was divided authority and no clear leadership. |

It wag not until 1793 that the S.U.M. successfully resolved the problem

NI-2

of its superintendency. In looking for a Superintendent the S.U.M. Direc-

tors turned cmce again to their prime sdurce of talent and advice, Alexander

.Hamilfon.35

special meeting of the=Directorsm36

33. Ibid.
34. 5.U.M. Minutes, pp. 56-57.
35. Davis, S5.U.M., pp. 458-63.

3. S.U.M. Minutes, pp. 56-57.

Hamilton recommended Pierre Charles L'Enfant, who attended a
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Pierre Charles L'Enfant was born at Paris on August 2, 1754, the
son of a "painter in ordinary to the King in his Manufacture of the Gob-
elins."” He had a relatively undistinguished childhood, though he did
receive at least some instruction In engineering and architecture. At
the age of 23 he came to the United States in order to fight for indepen-
dence on the side of the Revolutionaries. He was promoted to major in
the engineers on May 2, 1783, and then retired in 1784. His next major
project was the work on the designs for the plan of the proposed Federal
Capitol at Washington. By Jume 22, 1791 he had produced the major prin-
ciples of his Washington design, based at least -in part on European mod=
els and principles.. - Due to difficulties over .the integrity of his plans
énd control over operations.he was.dismissed on Feb.u27; 1792, though both - .
Washington and Jefferson hoped to find some means of resolving the diffi-
cﬁltiés so that he could continue to work on the project L'Enfaﬁt proved
adamant and incapable of accomodating or adjusting to amy changes or co-
opefation. - He was-thus available-fer-other-projects by early . 1792. After
his'ultimate-departuremfrom7Eater90m:he.designed;housés;in,Ehiladelphia;'*.
including the house of financier Robert Morris (which reputedly helped to
bankrupt ﬁorris). L'Enfant died in the United States in rélative-poverty
and obscurity on June 14, 1825.37

Mﬂeﬁing;withrthe*Dirgctors-on;Angust:1, 1792;2L'Enfant'promised;to
Iook over the condition of the S.U.M."s: plans for the raceway system and
city and to make a. report to the Committee: with his. own: observations and

plans for both.38

37. Dictionary of American Biography, XI, pp. 165-69.

38. S.U.M. Minutes, pp. 56-58, meeting of August 20th, 1792.
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Hamilton gave L'Enfant his highest recommendation in a letter from Phila-
delphia-of the 16th August. Hamilton indicated that the problem of bring-
ing water across from the river to the mills was the principal difficulty,
commenting, "On this point I beg leave to say that nothing ought to be
risked. Efficacy and solidity ought to outwelgh considerations of expense
if within any reasonable boﬁnds. I feel persuaded beforehand that those
attributes will belong_to.whatever-ﬁian Major L'Enfant may propose; and I
doubt not it will meet with the attention it shall merit."32 Thus both

Hamilton and the Directors clearly felt the need for further expert advice

in thié?pionéering:hydraulicfprojectf:-They-hopedgL‘Enfant:wouldvprovid‘:::

- the answers. to the:problems« —..

NJ=2

L'Enfant was- appointed as Superintendent-of the Soctety-at the meet-- -

ing of August 20th, 1792, possibly even prior to the reading of his report
" on the hydraulic system and Eowu-which'was presented to the Directors at
that same meeting. - ThiS"repért,'dated Town of Paterson; Aﬁgust 19th 1792,

répresented—the-firételbok:at the site-by a professional -Civil Engineer.—:

Unfortunately-L'Enfant:removed the-plan-of the canal-system-and-the-town: - -

when he left the service of the Society later-oﬁ, and these documents were

never recovered and supposedly lost to fire.40

L'Enfant's plan fell into three major divisions. In the first he

39. Hamilton to the Governors and Directors of the Society for
Establishing Useful Manufactures, Philadelphia Aug. 16, 1792, Hamiltom
Papers, XII, p. 217.

40.. See Peter Colt to Nicholas Low, Paterson, 28 July 1793, Peter

" Colt MSS, in which Colt mentions an unsuccessful attempt to get L'Enfant
to reizﬁﬁﬁish the plan. A second attempt was made by the Directors of the
S$.U.M. in January, 1794 by writing to L'Enfant (S5.U.M. Minutes). Earle
Horter, "Historic New Jersey," copy in Passaic County Historical Society
S.U.M. file, said that the maps had been "destroyed by fire."
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dealt with the plans as proposed by the Society, and the difficulty of
éarrying them out given the geological character of the area. In the
second he dealt with the problem of a direction for the canal, and offered
two possgible solufions, stating that he preferred the second and shorter
alternative. In the third section he spoke about the method for carrying
the water across the ravine or "cove'" as he called it, and proposed to use
an aqueduct of stone arches to carry the canal, a tow path and road, rather
than a solid wall of stone as proposed by the s.u.M. 41

One.qf the S.U.M. plans. envisioned bringing the water into the ravine, .
and closing the.end-of the'Iavine_with:a;dam;;;i'Enfantls;criticism;of this -
parttculan:propusal"ﬁasrthatiit did mot -take account-of the-quality of the— -
stone in the vicinity, which was according to him, "but a mass of Rock heaped

' which he was sure would make it impossible to have a water-

in broken pieces,’
tight.reservoir_behind'the dam. Instead the water would escape underneath
the damhand”throﬁghmthé rock.qrall sides,_so that much would be lost. L'Enfant .'
proposed-to carry. the water across-the. tfavine on a wall;"ratherIthan:alloW‘it'
to flow into the ravine at all.42

L'Enfant.also criticized the second plan, which involwved létting the
water out of the river further.&UWn stream and then carrying it acrosé the .
ravine on top of a wall. Instead L'Enfant suggesfed'moving the entrance up-
stream. and. more in: line with. the current: of the riwver which would. consequently:
helpetofcreate-fIOW‘through the channel. This.was>a;minor'change in-alignment,
but L'Enfant reserved his most scathing criticism for the proposal to use a

wall to carry the canal across the ravine. He said that this was, "so contrary

41. - $.U.M. Minutes, pp. 59-65.

42. Ibid.
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to the first principals of Mecanies to admit of no discussion..."#3

Instead L'Enfant put forward the classic European solution to the problem,
the construction of a major aqueduct on a base of equidistant stone piers,
arched between the piers to carry the trunk of the canal. Perhaps the
most radical part of his solution was calling for an arch width sufficient
not only for the flow of the Passaic River through the canal, but also the
provision of a "Towing Path and Carriage way on each side."#4 Thus the
structure was altered from the simple transport of water in the S.U.M. plans
to the multi¥purpose function of canal barge and vehicular traffic. L'Enfant's
Vobjection to the wall proposed by the 5.U.M., was that it would be subject to
immediate .breaches:due to the:enormmus:andaprobablyﬁunevenﬁwaterﬁpressurefoouuﬁﬁ?
above on such z mass of rough-fitted masonry. Some idea of the dimensions of
such a structure can be gained from the_measuremént which L'Enfant specified P
for the canal across the raviné-which was to be thirty-three feet wide, and
possibly seven feet deep. At the,very'minimum the carriageway -and. tow path . .
required arr additional twenty feet, making‘the --ovez':a-'ll'-width of the plerg--
and aqueduct;ayput'fifty—fivé"feet;'rivailiﬁg the Roman“gqueduct at Pont-Du~
Gard in France, which may possibly have influenced L'Enfant since that also
carried a road on the lower tier of arches in additién to the upper level
water-course.

| At:the.en&-of;the-canal;achSSrﬁhe.ravine L'Enfant. proposed a reservoir
about one- hundred feet wide and' ten. feet deep  acting, as a small storage basin-
to. even out flow from the river under changing demand. Exiting from this

basin he had two main raceways. for carrying the water to the mills. Each
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would have a basin similar to the larger reservoir to serve a number of
mills. L'Enfant proposed to bulld only one of the raceways at the moment
for the S.U.M. mills leaving the others uﬁéil demand for water increased
over and abové the Society's own mills. The two major raceways would have
about the same head as the Passaic itself, but there could be perhaps three
or four other races below this highest level, using water from the first
level a second and third time on its way to the river.45

How did L'Enfant's plan suit the situation? Most of previous authors
who have dealt with his contribution have reported him as being an imprac-
tical.visionary who: spent-money-like -the wvery water he proposed-to bring to
the;milis;éﬁTrumbﬁilﬂconsiders;himhas.a;wholly negative-influence who- was .
neither: a'good engineer nor a careful:superiﬁtendent of expenses.47 Most of
the jﬁstified aspects of these criticisms relate to the construction phase
of the operaﬁion,:when L'Enfant's personality did create problems, However,
there was-eertéinly-no opposition to his plan at the outsef, and for what
it is.worth‘histoxy;has;proved him}fight on mést counts,  He énvisioned-a- -
multi&purpos;rstructure;to'carry:water,ﬂcanal boats . from- above thé FalIsEandf:‘"i
a reoadway to eliminate the problem of going over the ridgé as did the Stony
Rogd of that date. All of thgse aspects ‘were eventually made'part of the
canal system, and at present one of Paterson's main roads follows the edge
of the raceway from: the river. When: the: raceway was: extensively modified in

}828-30 a- canal lock was built into-the’rock“so‘that’barges.couldfcoﬁe dowmn

45. Tbid.

46. Davis, S.U.M., pp. 276, 466-69, is perhaps the most judicious,
though he does not deal directly with the practicality of L'Enfant's plans..

47, Trumbull, Industrial Paterson, p. 34.
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from the Little Falls area bringing buildingghaterialg. Perhaps only the
completion of the Morris Canal prevented an éxtension of the system all
the way to Tidewater at a later date. L'Enfant planned to bring water
acroés the ravine, rather than down through it as a reservoir, and this
was ultimately carried out in 1846, a design which is still a feature of
the present raceway system. The dam across the ravine a&dpted by Peter
Colt broke down for just the reasons which L'Enfant had foreseen, leakage,
and ultimately had to be abandoned.48 The sole elements of his plan never
'incorporated.in the raceway syéteuLwére the small reservoirs and the method
of crossing.the -ravine:on an aqueduct.-.:In that@respect;LlEufantLagplén_qu
ultimately-proved impractiical, not: because.it could-not.be done.from.an _
engineering standpoint, but because that type of construction was better
adapted to European wages, skills and background than American ones. Only
when L'Enfant attempted to b.ring European solutions to bear on American
problems did his engineering .sense. fail him. . -All in all,_his'.;plan_mus't‘ be
calle-d‘a-success;;ﬁi-f ultimateradoptionzanduse 'is the-measure-ef an eagin—--—
eering plan, |

L'Eﬁfant‘s éppointment created ill feeling among the very men that
he would have to wofk ﬁith and supervié@, fof William Hall and Joseph Mort,
two of Hamilton's early appointees, had also offered a plan for the hydrau-
lic system after éhe bids: had: proved unacceptable. The success of L'E.'x.-zfant".s,

proposal could not but rankle for Hall and Mort.%? Hall and Mort proposed

48. S5.U.M. Minutes, pp. 155-61, 165-66, 200.

49. William Hall to Elisha Boudinot, Esq., Paterson, August 4, 1792,
Library of Congress, Alexander Hamilton Papers, 15-16 (1791-92).
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to execute the dam and canal for [fgf 1945 as far as the gully according
to the committee's plans 3 and 1. They offered to carry out the whole
project forllfgf 4070, including bringing the water across the gully and
"to the mill site, and promised the additional advantage of a saw mill in
the gully using éxcess water'that'would have been wasted at the cotton
mill.7% Tt is not very difficult to believe that L'Enfant's subsequent
appointmen; over these men created problems of labor relations, nor to

suppose that they were willing to denigrate L'Enfant's plans at any oppor-

tunity,

Eobatinstdan)

With the -acceptance-of L'Enfant's design the focus of activity- --

shifted to actual;conatruction:operations;ffHeréfthefmost*imﬁediaté'pxob—mL

- e -

lem was one characteristic of many early American enterprises of this
nature-—supervision. Theoretically L'Enfant held the position of "Agent

' : - 51
for superintending the erection of the works /and buildings/  ordered by

the Directors..."52 ‘However, at the same time John N. Cumming was made

50. TIbid. There is also an undated letter in the S.U.M, file lab- °
elled, "William Hall Letters,"” which coincides fairly closely with the
above proposal. That specified a cut through the rock to let the river
into the gully, and then a stone dam across the gully for "2000. currency."
/Passaic County Historical Society, n.d./ Yet another proposal, this one
uidentified, specified £ 1200 for a permanent dam acreoss the river and
letting water into the gully, f£1900 for a dam across the gully, and £1300
for bringing. the water to the mill. /Passaic County Historical Society,
S.U.M. MSS, "Unidentified," n.d., n.a./

51. Bracketed words inserted' in Draft. Minutes of Aug. 1, 1792 in
Hamilton's writing, Hamilton Papers, XII, p. 140-42,

52. 7Ibid.
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the agent for procuring workmen and materials at a salary of $600. Cum-
ming was a stage coach operator in Newark and a stockholder and director
of the S.U.M.53 He was unable to give all of his time to the new under-
taking, and L'Enfant proved equally wmable to stick to the problem of
supervision. Thus in the early period there was a general lack of dir-
ection from above for the actual construction operations which impeded
the execution of the project. In fact the appoiniment of an overall Sup-
erintendent with direction of all the affairs of the Society did not take

pPlace wntil the appointment of Peter Colt well along in 1793.

L'Enfant began work on the . canal- almost as soon as he had presented.. .

his plan'on August-19thr—0n thev2lst-he wrote to Hamilton that he wished - -

"to assure you that' your favorit Child will be carefully nursed and bread - -

up to your satisfaction without Involving the parents in to Extravagant or
usless Expence. My sole Embition being to deliver it worthy of its father

and capablerof.doing honor-to.his~éountrya“54-~Less than a month- later he

NI-2

wag:able-to report-thaty="The ground-through which-thig-is to be carried_ls-_;

already-cleated 6f all-timberrand-immeuse-Rock-remeved=from the-way-of oper—
ation so that I am in hope in a few weak to be enabled to make a beginning
of the findation of the.grand acquedué——also to open the Rodk across the
lfh;'ll and to make a beginning Every way proportional to the number of
hand as shall be collected: the which: daily- Increase in number,"55“ However,.

L'Enfant also mentioned’ that construction could not proceed as rapidly: as

53. S.U.M. Minutes, pp. 56-59. Davis, S.U.M., p. 425.

54, Pierre L'Enfant to Alexander Hamllton, Aug, 21, 1792, Hamilton
Papers, XII, pp. 262-63.

55. Pierre C. L'Enfant to Hamilton, Paterson, Sept. 17, 1792-
Hamilton Papers, XII, pp. 388- 390._ .
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it would in New York on the buildings because all the materials except
the stone had to be brought in from a distance. 1In contrast to what
most people have reported, including Davis, L'Enfant seems to have been
generally very interested in the problem of the canal, and perhaps even
more so than the buildings, though they were digging fifty foundations
for houses. He clearly recognized that the principal object, "that of
the canai" was necessary for the success of the whole, and said that
everything would be carried along '"to be ready with the canal," indicat-
ing;thatﬁhe;tlikevthe”directors; knew that ﬁhe-rest was useless without . .
it, *and-found:this: the mest: erucial part-of the scheme 36

The “problem of'direcéion"forfthe-S;U:M;-remainedidespite;themﬂv
appointment of L'Enfant as head of the works and buildings. The S.U.M.
needed someone who would be competent to manage all the aspects of the
enterprise and be on the site at all times to direct operations. At

this.period in the history of the United States the problem was.almost in-

superable; -None of therdirectors,was-réallyacompetent-to deal with the: s. -

engineering aspects of the water power system, since they were primarily -
merchants, shipowners and land speculatoré; rather than engineers, . The
neceséity'to appoint L'Enfant.had already ﬁémﬁnstfated the paucity of

such engineering talent'aﬁong‘the nétive population. But the position
also- required the business;and:accounting?skills;déveloped in the counting-
house and mercantile: trade. This skill was. certainly available in America,
and probably some of tlie directors had it. However, the talented ones

were fully immersed in their own persdnal affairs and could not or would

56. Ibid.

NJ-2
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not take a very active role in the Society's day-to-day dealings. They
probably felt that their function was to supply the capital and control
long-term policy and important decisions, rather than active operational
control, Lastly the position required administrative skill—-the ability
to harmonize and direct the actions of a large number of Individuals to-
wards the accomplishment of a single goal. This supervisory function was
certainly complicated by the number of strong competing personalities iﬁ
and aroind Paterson. Joseph Mort, William Pierce, Thomas Marshall and
William Hall, to say nothing of L'Enfant, all had. ideas of the proper way
to run the organization and felt that their own way was . .the only .correct -.-
_ one.”L: The ultimate solution-was=to appoint - someone over-all-of these - -
competing individuals,. esse‘utially a ménager, who had some experience of
manufac'.(‘:turing‘ and businéss problems, |

The first attempt to find a Superintendent met failure. Nehemiah
Hubbard,: the man chosen for the task, rejected the- position in early 1792
for undisclosed reasons.d 7
During the remainder of 1792 there was no Supe‘rintendent'; though

apparently there was a possibility in October of 1792 that Samuel Ogden

was being considered for the positiom. Og‘denwas the brother-in-law of

57.. Peter Colt commented that, "An English Manufacturer cannot
bring himself to-believe that a French Gentleman can possibly know any-
thing respecting manufactures. From this. quarter I believe has arisem
much of the: uneasiness. amongst the head workmen,..." Peter Colt to Alex—
ander Hamilton, Hartford', May 7, 1793, Hamilton Papers, XIV, pp. 419-22,

" 58. Alexander Hamilton to Nehemiah Hubbard, May 3, 1792, Hamilton
. Papers, Vol IX, p. 335.
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Gouverneur Morris, a speculator who also operated an iron-making works on
the Delaware for Robert Morris. Hamilton wrote in October, arguing against
his nominafion. He claimed that Ogden was disliked by all the workmen be-
cause of his arrogant manner, that he was undisciplined and that he was so
dpinionated and prejudiced that he claimed L'Enfant "knows nothing of water
works when it is well known that he was regularly bred to this as part of
ﬁis profession. He would drive L'Enfant off the ground in a week." Ogden
was never formally offered the position. Hamilton's concern was undoubtedly
59

a major reason.

Despite ‘Hamilton's relection.of Ogden:-he continued to press-the -

Society to find .a Superintendent.. .In abletteruwrittenLjust:three.daysaéftertm;

disparaging Ogden-he wrote the:Directorsjaf"Minﬁteiaf Matters-which: appear -
to require the attention of the Directors...", and first on the list was

the appointment of a Superintendent, "1f an unexceﬁtionable person should
present; but if nonme such should occur it may be still most advisable to

defer till.the buildings shall be erected.and-the .works in operation.!60

The search_for ‘a Superintendent continued.during. the fall and winter . _.:

of 1792-93. In October the Directors selected a committee to investigate
posgible candidates and report at the‘next meeting., The Committee eventually
eliminated Samuel Ogden and recommended in January that they meet instead

Peter Colt of Hartford on the: first of February.. Colt finally appeared. at a:

‘59, Alexander Hamilton to James Watson, Esqr, Philadelphia, October 9,
1792, Hamilton Papers, Vol. XII, pp. 538-40.

60. Hamilton to the Directors of the Society for Establishing Useful
Manufactures, Philadelphia, October 12, 1792, Hamilton Papers, Vol. XII,
pp. 249-51. : '
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board of directors meeting on the 19th of February and was immediately
ratified as "Superintendent of the Factory”" at an annual salary of $2,500,
or 51,000 more than L'Enfant's salary.61

Peter Colt may have come to the attention of the Directors, like so
many of the othgr individuals associate& with the S.U.M., through the con~
tacts and persomnel referral service which the Secretary of the Treasury
operated from Philadelphia. In the process of obtaining information from
manufacturers on the present state of American industries for his "Report
on Manufactures" in 1791 Hamilton received reports on the Hartford Woolen.
Manufactom‘i% - This:was.one-of the._:-iarges t-and -relatively-most successful
new companies in America:- It is reported-that-George Washington wore a= -
suit of cloth woven in the Hartford Factory for his inaugu:ation.- Peter
‘Colt had been Deputy Commissary-CGeneral for the Eastern Department during.
the Revolution, Agent for Jeremiah Wadsworth, and was at the time of the
S.U.M. offér'the Treasurer of the State of Connécticut;ﬁéu He séems to have-
had-the- complete “confidence 6f the,Diréctorghthroughout the S.U.M.'s opera-
' tions.  His experience with financilal and business dealings certainly stood
him in.gopd stead in the Péterson positioﬁ.. Howevér, apd Colt was perfectly

willing to admit this himself, he knew notlfing of the machinery for textile

61.. S.U.M. Minutes, pp. 73-80. Davisy S.U.M.., pp. 459-60.

62. Tench Coxe to Peter Colt, Oct. 197,.1791, Tench Coxe MSS', His-
torical: Society of Pennsylvania.

63. Hamwilton Papers, XIV, pp. 171-72.
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manufacture and was not himself ah enginear at that t:‘uma.e-4 His capabili-

ties were limited primarily to the management and careful control of an
operating organization, and the direction of subordinates.®3 mHis principal
problem was the touchy pride of the individuals working ﬁnder him, coupled
in some cases with incompetence. Most of the workmen, particularly Joseph
Mort and William Hall, harbored the idea that they should have been offered
the position of Superinfendent. Hall and Mort had already submitted a pro-
-posal for the hydraulic system, and their nose was certainly out of joint
because the Frenchman L'Enfant's plan had been approved over theirs .56
Peter:Colt!s direction.and-control of manufaetﬁring=0perations=was=t00“muchﬂﬂl
for tham, and-gdll except:William Marshall -left; - though-for most-the break---
was not immediate. -

Pierrg L'Enfant was a special case. He was both Better'paid thaﬁ the
other workers, -and at the same time even mére sensitive in his pride about
his professional skill.:  L'Enfant -found it difficult to pl#yfa subordiﬁaté

roletin.any-oPeration;eretiit seems that:in this. case:he was=mot-solely-to -~

blame for the.situation whieh.led.to his-:departure from Paterson; Davis has - -

accused L'Enfant of excessive absence, carelessness and extravagance.67 It

4

64. See for example Peter Colt to Nicholas Low, Patersom, April 10.
1793, and June 7, 1794, Peter Colt MSS, Rutgers University Library.

65. Peter Colt to Nicholas Low,. Paterson, Jan. 27, 1794, Peter
Colt MSS.

66. Undated Proposal /ca. Aug. 2, 1792f accompanying Elisha Boudi-
not's letter to Hamilton of August 4, 1792 Hamilton Papers, 15-16 (1791-92),
Library of Congress.

67. Davis, S.U.M., pp. 276, 459.
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is probably safe to say that he may be acquitted of the last two charges,
but the third is at least partially true due to his misunderstanding of
the problems of the Soclety and American engineering works in general.
Briefly L'Enfant developed the plan for the engineering of the Paterson
raceway system, carried on construction into the fall, and then departed
leaving subordinates in charge of executing the plan. It is hard to know
what more was expected of him, for it was not uncommon in those days for
engineers to direct a project only through the planning and lay-out stages,
fhen depart for other ventures.68 ‘

It was not usual- for work on construction to continue during the
winter season. - Instead the hands. were furloughed when. the ground began to
freeze because it was too expensive to pay laborers when so little could
be accomplishéd. This seems to be what happened in the Paterson situation.
L'Enfant put his workers to the task of first clearing timber and rock from
the paths of construction. The obstacle to continuing excavation of the
canal and work on the aqueduct was primarily due to the necessity for having
good weather for the former and cut stone for the latter. "Stone is extrac~
ting from the quarry and provision of Every sort making to Enable a beginning
of'the principals and most necessary building‘for the manufacture and the
Employed—for whom in waiting til the building are compleated I have ordered
a number of barrack to be Erected suitable to-the various. purposes.' He re—

ported that progress on the canal "will depend greatly of the duration of good:

68.- See L.T.C. Rolt, Isambard Kingdom Brunel (London: New York: Long-
mans, Green, 1957) for a history of Brunel's exploits which show he was very
seldom present beyond the initial planning phases, leaving executiom to
others, '
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weather and temper§ of the approaching season."69
These steps taken, L'Enfant left Paterson for the winter season.
From L'Enfant's letter of September until later February of 1793 there
is a hiatus in correspondence, and we simply do not know what was going
on, if anything. However, with Peter Colt's arrival on the scene after
his appointment on February 19, 1793, the picture of steady progress which
L'Enfant painted to Hamilton in the fall was looked at differently. Colt
found the principal workmen dissatisfied with their jobs, the progress on
buildings poor, and the absence of L'Enfant inexcusable,’0
"Several Bulldings which have.been-ordered for manufactures, -
~are -extremely .wanted, -as well:as a- durable building for the
purposesof generak.Magazine-or Store.House;-but Majr. L'En~.-
fant ;-.to whom:this part- of the Business has been confided,
not being here, nothing cam be done; and our weavers are
working by the day in such wretched Sheds, that they loose
half their time. In short no arrangments can be made for
‘puting things on a more durable & advantagious footing un-

till the Majr. returns om. the ground."

Colt's complaints were echoed in a second letter of his to Low prior

 to March_4th, and.repeated.in a:letter-of Nicholas Low to Hamilton—on March

4th. Colt Wrote,Yl

"The Absence of Maj. L'Enfant of whom I get no Intelligence
becomes every Day more distressing not a day passes without
Applications for Employmt., of Mechaniks & for House Lotts &

ca. I do not feel myself at Liberty to take a single Step in
this business without consulting him as I am totally uninformed
as to his Plans of the Town and the general Arrangements made
for building thereon.

69-. Pierre C. L'Enfant to:Alexander Hamilton, Paterson,. Sept. 17,
1792, Hamilton Papers, XII, pp. 388-90. :

70, Peter Colt to Alexander Hamilton, Paterson Feb. 28, 1793, Ham—
ilton Papers, XIV, pp. 170-72. '

71, Extract éf letter from Peter Colt to Nicholas Low, Hamilton
Papers, Library of Congress, cited in Hamilton Papers, XIV, p. 189.

VR
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. Low seconded this complaint, asking, "What can be the Cause of Maj. L'En-
fant's extraordinary long absence? Will you speak to him and advise him
to come forward immediately."72

. It is worthwhile noting that in both cases these complaints dealt

primarily with the buildings, rather than with the canal. Pxrcbably L'En-~
fant's absence was due in part to his assumption that no useful work could
yet be done on the canal in the early spring, and that since the buildings
were more advanced than the canal there was simply no problem. He had
provided tempc.:rary working quarters (the barracks referred to in September)
and probably -failed :to realize the:importance:of having ‘permanent. and solid -
working ‘quarters. for the construction and -trial. of machinery; even if the
raceway system was'not in operation. BHe -prob'ably".fe’lt that demand for house

. . lots would occur after the start of factory operations, rather than at pre-

sent.

L'Enfant.returne'd_.to. Paterson at the end of March to begin work, and

reported’ that,

73T have: fmd--ﬁverything'at Paterson=in as good=a-state.as I had - -
promised from the arrangment made previous to my leaving the
place and Judging from the progress making in reducing the Rock
I would Continue to indulge the flatering hope of happily Ending
the opperations of this season..."
Such was not td_ be the case for Samuel Ogden appeared on the scene and dis—
arranged the  plans: of the Society, in the process. further: alienating L'Enfant

from the $.U.M, Directors: and Peter Colt,. and: thus: helping te bring about

L'Enfant's departure from Paterson.

_ 72, Nicholas Low to Hamilton, New York, March 4, 1793, Hamilton
‘ Papers, XV, p. 189. ‘ .

73. L'Enfant to Hamilton, Paterson, March 26, 1793, Hamilton Papers,
X1V, pp. 248-50. :
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Some time in March Samuel Ogden broached his "new" scheme for
water power development. The basic plan was the once-rejected Duer-Allom
prop;sal for taking tﬁe water from the Great Falls down to Vreeland's
Poin?, and building the factoxy at that location. Ogden'had been Duer's
agent for the land at that time, and may have hoped to recoup losses from
that venture. It is curious that Low had been on the committee responsible
for the chaﬁge of site from Vreeland's Point to Paterson. Motives for his
change of mind can only be guessed at, bﬁt the most likely one seems to be
the promise of Ogden.to build at a fixed price;-rather than the risk that -
L'Enfant’s ﬁlanfmight;axceed‘hislestimateaof cost :(around . $30,000 accord-: -
ing te L'Enfant's report=of the limitation placed-on him by the Board. of .'.
Directors).’4 Ogden offered. to build the wﬁole canal and purchase the
necessary lands at Vreeland's Point for the price of E20,000 (about $80,
000).75 Low brought this proposal forwaid at a March meeting (probably
the 26th) at which Boudinot, Peter Colt and L'Enfant were present. L'En-
fant became wunderstandably-irritated-at thé'thought;thatfhis whole plani...
was to be replaced and his successor given more money, but ﬂow ;ried to
. smooth things over by saying that none of L'Enfant's work would be lost
and that he could continue Wiﬁh construction accﬁrding to plan since it
© would éll be part of Ogdenis system eventually.- L'Enfant was not convinged,
and. all agfeed;that"there-shouldnbe=amdélay<in,the~start of this yeér'sfcon-
struction wntil after a final decision. L'Enfant laid off those workers-

already assembled: in Paterson, and told new arrivals at' the site that they

74. L'Enfant to Hamilton, Paterson, March 26, 1793, Hamilton Papers,
X1V, pp. 248-49. g : : .

75. Elisha Boudinot to Alexaﬁder Hamilton, Newark, March 26, 1793,
Hamilton Papers, XIV, pp. 245-47. '
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would not be needed until the 20th of Aprii. This delayed construction
a month. A scheduled Board of Directors meeting was postponed until
April 16th in order to secure full attendance for making the important
decisipn to accept or reject the Ogden proposal. Boudinot urged Hamil-
ton to attend, "if you do not wish to forsake your child.."76.

Despite the decision to postpone hiring hands and dismiss tempor-—
arily those aIieady at Paterson, L'Enfant modified his resolve and put
many men to work at various projects. According to Colt, "Previouse to
Maj L'Enfant's setting out for Trenton, he directed a nuﬁber~of additiogal
hands: to be employed.in clearing the _ground for the foundation:of the.canal,
as well as braking up Stoﬂewfor"the:pillars-&c,ﬂ77 Thus littlé_time.wa3x~
actually lost, though the work may not have been pushed as rapidly as it
would have been under normal drc@stmces. Behind the scenes the two
fqrces_prePared for the meeting of April 16th. Though we do not know.who

voted for which plaﬁ, it seems evident that Hamilton favored the status quo,

‘and he may have talked with  or written others of his feelings. . His opinion’

of Ogden (™r Ogden is generally what may be called a Projector & of course

not a man of sound views.")78 had already been expressed to some of the dir-

ectors, and there is no. reason to think that his opinion of Ogden's pro-

posal would have differed from his earliex reaction to the Duer-Allon plan,

which was negative. Hamilton wrote directly to L'Enfant.that "I cannot’

76. Ibid., and L'Enfant to. Hamilton, March 26, 1793, Hamilton Papers,
XIV, pp. 248-49.

77. Peter Colt to Nicholas Low, FPaterson, April 10 1793, Colt MSS,
Rutgers University Library.
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78. Hamilton to James Watson, Philadelphia, October 9, 1792, Hamilton

Papers, XII, pp. 538-40.
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imagine that the Directo?s will éhoPt the change. If you are still in
a situatiqn to go on Wiéhrpropriety I wish you by all means to.do it.
You may be assured I shall not be unmindful of the"business:ﬁ@

Hamilton proved correct in His hypothesis, for the Directors did
not change their plans. On Apfil 16th Low presented Ogden's proposal,
but, "the same being taken into consideration it is agreed that the
Society has proceéded too far in their present plan to receed or adopt
any other."®0 On the other hand the meeting was no vindication for or
ratification of L'Enfant's plan. ‘Tﬁe 8.U.M., faced serious financial
problems. as the- result 6f both-the-financial panie and:the. depressed .-
price of gdvernmentfsecuritié5§"in which. sutbscribers could pay part-of
the installments on their stock.‘,The Directors attempted to get L'Enfant
to concern himself solelY'with.the.pfoblem of the canal, and leave grand
plans for urban aveﬁues to a more auspicious time. Officially they
passéd a rgsolutionvthat limited.L'Enfant to supervising the construction
of tﬁétzqueduct&:Fin“Ehe"sPeedi;st.manner possible:taad*gave Colt the -
supervision;of'allfdthet:buildiﬂgsgsl:fin practicefthejﬁacquiesceafto”
L'Enfant's wish to continue with ﬁoth the general town plan and the con-
struction of the Cotton Mill. in ret;rﬁTL'Enfant promised that he would
' bring the water power into uée'during the working year and still give them

some' cash to operate the mills.with.82

79. Hamilton to L' Enfant, /Phlladelphla/, March 29, 1793, Hamilton
Papers, XIV, p. 258.

80. S.U.M. Minutes, p. 86

8l. S.U.M. Minutes, p. 83.
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Thus within eight months of assuming

82. Peter Colt to Alexander Hamilton, Hartford May 7 1793, Hamilton

Papers, XIV, pp. 419-22,
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the position L'Enfant had lost at least some of his expert standing and
power. From that time forward both he and the aqueduct were clearly on
trial.

The trial did not last very long, and was apparently complicated
by the fact that both Colt and L'Enfant were abéent from Paterson for
some time; L‘Enfant for unknown reasons, Colt because his family in Hart-
ford was severely ill with small—pox.83 As the spring season progressed
it became apparent to the directors that L'Enfant would not be successful
in fulfilling his promise.to bring the water across to -the mill during
that working yeary and- that money For.the workers-on the project-was ‘con-=7—
tinuing.to fiaw out;at an alarﬁingfréte}‘~Accordingly a- group. of the Dir—:
ectors met on the 8th of June. L'Enfant was missing despite a request
from the Directors that he attend. At the meeting the Directors decided
that the plan for the aqueduct would have to stop for two reasoms. First,
L'Enfant waé too slow in éettingrwafer to the miils. Second, "...the funds
“of thefSocieﬁyfare;altogether,iuadequate to support the expenceof fhe plan, -
however well they might approve of it i}he aquedqur if they had wealth

1!84

sufficient to accomplish 1t. - L'Enfant may have returned to Patersom

. B ~
shortly thereafter, but the news that he was removed from power caused him
to leave again, never to return so¢ far as is known. Davis argues that the

Directors. tried: to ease- the breékfbyﬂkEeping_him-on-the payroll. and giving

him authority to-hire an assistant, but this results frow the mis—attribution

83. Tbid.

84. Draft of letter from the Directors of the S.U.M. to L'Enfant,
June 8, 1793, signed by Nicholas Low, Abijah Hammond, Cornelius Ray, James
Watson, James Ricketts, and Elisha Boudinot, in the Paterson Board of
Finance Records. : :
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of a letter of August, 1792 to 1793 instea.d.85

L'Enfant left Paterson with ;he.plans for the raceways and city
in his pocket, and unfortunately these documents were never obtained by
the 5.U.M., and reportedly burned at some time so that they are lost to
history.86 Eventually the $.0.M. abandoned the documents and paid L'En-
fant the balance of his account, closing L'Enfant's association with
Paterson completely. He was invited to, but did not attend a directors
meeting on the 16th of July, 1793.87

Several conclusions cén be drawn from L'Enfant's participation in

the-Paterson:hydraulic projecto-It iS'apparentxthat?L‘Eufantls:persanéﬁi-

ality was a-major problem.just.as it had been.on the Washington jobs~ His™ =

inability to accept criticism or to adapt his projects to lower-cost re-
sults played a major pért in his firing by the Directors. L'Enfant obvi-
ously thought that he was to be in charge of all aspects of the work ex-

cept the machine-building, and when some of these were removed from him

he beganAto.loée.intereét;:ﬁNevertheléssiL‘Enfant!s:planﬂfor?getting4the‘é~

water from the Passaic River was a solid and practical large-scale engin-
“eering scheme. Ultimately the S.U.M. adopted almost all of his proposals,

and thus paid for them twice. His real weéakness was in using plans that

85. Davis, S.U.M., pp. 467-68. The letter referred to is in  the:
Hamjlton. Papers, pp. 262-63, dated August 21, 1792,

86. Peter Colt tried to get L'Enfant to turn these plans over to
the Society at first by persuasion, and' then by holding up payment of
L'Enfant's bills /Peter Colt to Nicholas Low, July 28, 1793, Peter Colt
MSS, Rutgers University Libraryj Earl Horter in “Historic New Jersey,"
Copy in Passaic County Historical Society, reported that the plans were
destroyed in a fire. L‘'Enfant to Hamilton, New York, October 16, 1793,
Hamilton Papers, XV, pp. 363-65.

87. Nicholas Low to Hamilton, New York, Jume 27, l793 Hamil ton
Papers, XV, pp. 30 ,

NI~-2
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were better suited to European skills and European finances. Despite the
relatively generous amount of capital collected by the SiU.M. they were

not prepared to pay for the workerslnecessary to build an aqueduct such

as those of old Rome or France. The cost of skilled labor was significantly
higher in America than in France, and L'Enfant simply assumed that the same
number of cheap, skilled stone-masons would somehow be available to accom—

. plish his task. Obviously in this case the assumption was incorrect. 1In
early America engineering consisted less of building solid, permanent
structures than of building cheap temporary facilities that would suffice
forfarshort_tima*;.,

L'Enfant's departure—from Paterson-left-Peter:Colt in full.control of .
the project—buildings, raceways and housing, but:it certainly did not end
the problems on construction. Colt-followed the simplest and least com-'
plicated plan, in an attempt to keep both labor costs and engineering re-
quireneﬁts‘low. Instead of carrying fhe water across the ravine, the
ravine.was-used. as amfeservoir- From.the reservoir water.passed. through
the”gap:in*theffocks'(cut-by”E'Enfantrand'extendedﬂby €olt) and=into: a-
single raceway which continued only to the site of the cotton mill, Both
the.éxcess'water and the water used onrthe wheel were run across what was
then a marshy expanse.of ground back to the Passaic, as shown in map 5.88

. . .
The advantage: of this. plan over.LFEnfant's.wasrthatvagmasonry-project was
converted'to;én,earthmoviﬁg;oPerationa. Blasting operations continued to-

open: a- channel' from. the river to-the reservoir, probably im exactly the

88. Nelson, "Conversations with John Colt," Typeseript in the Pat-
erson Public Library, pp. 3<4. Ph/ilemon/ Dickerson, A Lecture on the City
of Patersonm: Its Past Present and | Future. (Paterson, N.J.: Paterson Educan

tional Association, 1856) pP. 8.
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same spot as originally planned since all the sources report that L'Enfant
had already blasted a considerable gap in the rock on both sides of the
ravine.®® o1t began this work at least by July of 1793 after his return
from Hartford, amd recorded that, "We are progressing with our work with
as little interruption as could be expected."?0

Infortunately we ﬁave few letters from Colt for the period from July
1793 to January 1794, and so are wmable to guage all the problems which
Colt encountered. However, his efférts were no. more 5uccessful than L'En-

fant's in getting the water power system in operation during 1793. Much

- of Colt'S. time was taken up in dealing with:the  Vvarious workmen-and machiné '.—

builders-in the-factory:--As under -L'Enfant's direction, work was suspendedng

during the winter season, and not reopened until about the end of m1d4March.91

Harch found rainsand Dutch holy holidays interfered with progress in April,
but by ‘the 18th of May*Célt hoped that fine weather would see the canal
finished wp to the mill. B& the 21st the canal was approaching tﬂe mill,-
only. to have-éistorm'aﬁd'consequeﬁtrflood damage.-the work:in progreSSugz

"Last night at 11 0'Clock I left the Dam & canal--as I supposed
perfectly Safe; but the person I left to watch the water, being
called off to save the Gristmill-—the water in the Canal unex-

pectedly increased so as to run over the bank at the end near

the Cotton mill, & before we could stop /the flow/ carried away
the earth so as to under mine the wall that supports the Trough
that had been made to bring the water on the wheel & filled the
cellei‘of the mill--I was fearful it had injured the foundation

L Lfw L - i R S an T R LR

39.. Nelson; "Conversation-with John Colt," p. 7.
90. P. Colt to Nicholas Low, Paterson, July 28, 1793, Peter Colt MSS.

91. P. Colt to Nicholas Low, Paterson, March 17, March 31, 1794,
Peter Colt MSS. . ' _

92. P. Colt to Nicholas Low, Paterson, May 31, 1794, Peter Colt MSS3,
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of the mill, but there is no appearance of any damage to

the House since we have drained off the water and I hope

the only damage we shall sustain there is the labour in

rebuilding the wall & replacing the earth &c--..."

The Damage from this flood further slowed the progress of the work
by putting the saw mili, where the company'had all its lathes for wood
and iron, out of action for some time. Despite the damage Colt allowed
his chief millwright and carpenter, one Usher, to leave o# the 7th of
June since substantially all of that work was complete.?3 Further delays
took place at the end of June wheﬁ the bank at the end of the canal near
the-mill.proved-sandy-and:insubstantial, which.required extensive addi-
tionalsbuttressing.94 "Despite these delays..Colt was able to get the.
waterrpowexasystem'for.the;mill into operation during late -June or early
July, 1794. After trial operétions Colt reported in mid July that
Marshall in thé cotton mill was prepéring to "set on water Spining as a
Constant Business."95 One phase of the §.U.M. operations was complete.

With“the.water.powerwnow ;vailable Colt- turned his attention to
‘two. other areas of importance;far.the Society..  The major concerm, up to

suspension of the Society's operations in 1796, was the spinning business.

in the mill buildings, and' the associated trades of weaving, bleaching

[

93. P. Colt to Nicholas Low, Paterson, Jume 7, 9, 1794, and March
5, 1794. Usher reportedly went north to work. for General Philip: Schuylex
on the Western Inland. Lock Navigation: Company.

94. The composition of this. bank was wverified in- the summer: of 1973

when the Archeological Salvage Project working for the Great Falls Develop-

ment Corporation and the New Jersey Department of Transportation foumd
sand during a test dirough the raceway‘about 400" west of the described
location.
95. Peter Colt to Nicholas Low, Paterson, June 24, July 15, 1794,
Peter Colt MSS. :
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and printing. Yet there was very little that Colt or any of the Directors
of the S.U.M. could do to personally advance this business because they
lacked the technical expertise to question the foremen of the various
branches on any decision. The S.U.M. could only support men who seemed
knowledgeable, pay the wages and material bills as they came due, hope that
they were not being cheate&, and hope that business prospered before the
fun&s of the Society ran out. They were certainly disappointed in this
last hope for the S.ﬁ.M. suspended manufacturing operations in January
1796, dismissed all han_ds and halted the great experiment planned by
Hamilton. L -

The"seﬁoudrafea-of concern-had-:to do with:the-fature—of the water—-
.power?development~iﬁ Paterson.:~The Society-had just spent an enormous sum
of capital in order to bring the water to ;‘:heir cotton mill; Even though
Colt had reduced the- poteutial head available by allowing water to £fall
into the ravine, wasting-about 20 feet of head, -the. Society still had a
' volﬁm&.ot water available-that.was more than sufficient to Tun. theLSingle
small factory which they hadlbuilt; :Should-the Society extend the raceway -
systeﬁ to make fhis sixrplus power available at other locations? Should
the Socie'ty ailcw others to deﬁelop‘ the Burplus 'waterr powe:y.: and possibly.
compete with theisociety 1tself? 1If the Society did grant power privileges
to other individuals should the grants be an: outright sale, or should the
Society lease them? If so, what price or rental should they charge? These
were questions.which no one had ever answered before on: such a: scale, since

such a vast power project had never been undertaken in America before.

96. S5.U.M. Minutes, p. 119,
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While not of any great importance prior te 1796 when the Society ceased
direct manufacturing operations, the answers had great importance to
tﬁe later revival of the S.U.M.%7

After 1800 the S.U.M. became primarily a power developer and real
estate firm, rather than the active manufacturing corporation which
Alexander Hamilton had planned. Manufacturing ventures were and continued
to be relatively risky and the Society in the person of its most important
Governor, Roswell Colt, chose to avoid these hazards for the somewhat more
traditional. and conservative course.of real . estate:promoter and déveloper.
In effect-the ‘Govérnor-and-Diréctors—of the S:U.M. admitted-that they could
not- hope-to exercise;corporate?supervisiOﬁ‘and;control'over:the nascent ..
industries of that period because neither the machines, nor the business,
nor the personnel were yet standérdized enough to be_easily'evaluated by
investors. The rewards for'ﬁacking a Samuel Slater might éventually be
high, but .the walt was long and thers were probably ten people who claimed
to know everything'aboutntheAméchineatextile"business:for<EVefywone:1ike S
Slater who was really competent.. .

Colt's opinions on the development of the water power were based pri-
marily on his célculatien of tﬁe,coétrof fhe canal,rdam and the vaiﬁe of
the land over which the raceway system,péésed. He estimated this cost at
five thousand dollars,, and,consequently-afgued that mill seats 40' x 10Q°
ought to sell for about fiver hundred dollars, including the right of drawing
enough water to turn a set of mill stones (probably about one-half square

foot of water with a twenty foot head). However, he suggested that the

97. Peter Colt to Nicholas Low, Paterson, July 3 and July 13, 1794,
Peter Colt MSS. _ - ,
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first few lots should be sold for somewhat less, and offered a mill lot
to one Crosbie for $400. Colt's main worry was with the form of contract
for sale of land and water rights, and he seems to have accepted from the
very start that the S.U.M, should sell water lots to outside manufacturers.
Colt questioned whether at such a low price the buyer of the lot should
not assume the liability of interrupi.:ed flow due to accidents that pre-
vented the S.U.M. from supplying the stipulated quantity of water, citing
as his reason a recent. failure of the earthen bank of the canal which inter-
rupted the flow and which led him to diétrust the reliability of the supply
system.28. . - |
Colt-also;seems-to.havemhad:little_&oubtzfrom:thezveryfstart,that"the;xa
water power system'of the Society would have to be extendéd beyond its pre-
sent extent, He apparently envisaged the second part of the present middle
canal, (shown in Map 6) going north from the present location of the first
mill at Passaic and Mill Streets parallel with Mill-St;eet along the side
of theihill-tOwardSJthe:riveer He also‘plannedita.use:the:tailfrace“froﬁ—”?
the cotton mill: to drive-ancther set:.of mills. along- the brow.of the hill -
above the river itseif (corresponding to the.present lower canal along Van_
‘Houten Street). The only problem with cﬁrryiﬁg out this part of the plan
immediately was that during;the=con8truction of the cotton mill they had
eﬁcountered.water in‘thefbaseméut“excévation;, In. order to-drain. the water:
they constructed: a trench béIOWfthe-basemEnt level in a northeasterly dir-
ection acroés.therbleach=figld to the-hiflﬂnear‘the~river (approximately
the site of the present Harmony or Indusﬁry mill lots, as they are naow

known). Rather than comstruct a second trench as a tail race to carry off

98. Peter Colt to Nicholas Low, July 13, 1794, Peter Colt MSS.
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the water used on the wheel of the mill, or any waste water overflow,
they used the drain for the mill as the tail race also., The dz_:ain was

" some three or four feet lower in elevation than was actually necessary
for a tail race, and consequently this much potential power was simply
wasted. Colt felt that the only long term solution was to dig a second
separate tail race that would maintain the necessary level going north
along Mill Street, and then turning east along Van Houten St. as the
present J:ower canal actually does. When it reached the Harmony-Indust:r.fy
mill lots the canal would have to be built .over the other drain, which
was--still necessary.to carr}a.;off -water.from. the. cotton. mil]:.??_; -

The .credit«for these:later -ideas -cannot be definitely: assig;ned.__
Prlobablyv.;L Enfant; Peter-Colt; Usher- (the mtllwright) and-the -constraints.
of topogréphy all deserv% a share of the credit. ‘Peter Colt's plans were
not brought to frui.tion during the earlj period on the S.U.M.'s activities,
since - the i_rxterruptidn.-caused;by lthe- failure of manufacturing operations-
in 1.296.bro.ught_,rany'a_thou_‘ghtsi,of ~eXxpansion” to artempérarsr-h'ali‘:;'f--"(‘.'olt' Aim~:-=
seif."-léf’t—,]?até'rson:-zwi-thathe. thanks-of the-:-dire'eﬁers:iﬁ- 1796+-and went=to -- -
work with Philip Schuy‘ler-on Vlthe Western Inland Lock Navigation Company.loo'
Colt eventually retﬁmed to the. New Jgrsé'y..éreé.about 181.1, and his .son,

John Colt, became the agent and principal engineer of the S.U.M. duriﬁg its.

99, TIbid., There is. at present a large brick drain in the basement of
the old Industry Mill, discovered: during the  H.A.E.R. Survey, which- may.
possibly be' a later replacement and modification of the drain referred to
by Colt. Although large in diameter it was not traced further than about
one hundred feet from its entrance due to safety considerations.

_ 100. S.U.M. Minutes, pp. 120-25. Resolution of Western Inland Lock
Navigation Company, June 8 1796, Schuyler Papers, Box 7, New York Public
Library.

NI-2



HAER No. NJ-2
page 51

period of greatest growth after 1812.101

The ideas of Peter Colt were the substance of the evolution of:the
water power system as it was éradually enlarged from 1800 to 1807 (Mép 6).
These additions were sufficient to satisfy all demand wp until the late
1820's, when the first major realignment of the hydraulic system took
place to emable construction of an entirely new upper tier of mill seats
(Map 7). Thus the modest Colt plans were sufficient for about thirty
years of operation, perfectly adequate given the desire for low expendi-~
tures;and:quiék:returnSﬁon the part-of American. capitalists-and engineers.
L'Enfantls plan; if adopted:at the-outset,—-would-have led-to the lowest-
'total.qapitalrcést?:since thewSystem=hadw£& be rebullt-agein-between=1838
and 1840 with a new dam and inlet from thé river (Map 8). ;Hdwever, the
S.U.M..and;its Bqard of Directors were clearly less concerned about the
total capital outlay:than'they_wefe abopt the necessity-to.baiance capi;al _
outlay againsthfuﬁda.availablé;isPeter Colt was- better-adapted to strike -
tﬁiS'balance,.sinée,he-had;the:SameaAmgrican;backg;aund;himselff*than&waS"
the foreigner, LfEnfant; who was;néver.quite able to understand the gﬁeri—
can attempts to economize on firét‘cost:ét*the éxpense.of.greater ultimate
cost. The*Patersﬁn hydraﬁlic system réprééentedione of the first conflicts
between Eufopean engineéring experienc;e and American conditions. The con-
flict was not successfully resolved until the- Paterson: venture, the Middle-
sex~CénaI'and the: Erie Canal createé’a;school.of native=éngineers“tﬁét could:
better appreciate -the realities of the American pqsition,,andﬂin effect create

a new engineering.

101. Nelson, "Conversation with Johu Colt," p. 18,
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